The genus Millettia WEIGHT et ARN. (Leguminosae) consists of ca. 100 old world species of climbers and trees, and their seeds and other parts are in some cases known to show insecticidal and piscicidal properties.
synthesized 4, 5) but is reported for the first time as a natural product.
The second product 4, obtained as a pale yellow oil, had molecular formula C 19 (Table 1) showed an olefinic proton as a singlet at d 6.33 assigned to H-a. Substitution of the ketonic A ring by a methylenedioxy group was deduced by the appearance of peaks at m/z 149 (3,4-OCH 2 O-C 6 H 3 -CO ϩ , 27%) and 121 (3,4-OCH 2 O-C 6 H 3 ϩ , 20%) in EI-MS. Furthermore, a base peak (m/z 341) was reasonably assigned to be a benzopyrilium cation 13, 14) produced by the loss of a methoxy group The (E)-configuration of the olefinic function was confirmed by nuclear Overhauser effect (NOE) experiment (Chart 3). An E-isomer is known to be the preferred isomer in naturally occurring b-methoxychalcones.
Studies on the Chemical Constituents of Stem Bark of

14)
Compound 10, molecular formula C 19 H 18 O 6 , was obtained as pale yellow needles. The 1 H-NMR spectrum (Table 1) revealed the presence of a set of trans-olefinic protons at d 6.78 and 7.28 (each d, Jϭ16.0 Hz) in addition to 2,4,6-trimethoxy-and 3,4-methylenedioxybenzene rings. These data showed the presence of a chalcone skeleton and a similar substitution pattern of that of dihydro chalcone 4 (vide supra). Chemical correlation of the chalcone 10 to dihydrochalcone 4 was successfully done by 1,4-reduction with Et 3 SiH/CF 3 CO 2 H, in which perhydrochalcone 13 was obtained as an over-reduction by-product. This 2Ј,4Ј,6Ј-trimethoxy-3,4-methylenedioxychalcone (10) was isolated for the first time from a natural source, although the synthetic product is known and has been patented. 15) The structures of all new chalcone derivatives (1, 4, 7, 10) were precisely elucidated by 13 C-NMR (Table 2 ) and 2D NMR techniques ( 1 H-detected heteronuclear multiple quantum coherence (HMQC) and HMBC experiments). Biological Activity Flavonoids and chalcones have been examined a wide range of biological activities. [16] [17] [18] We examined cytotoxic, anti-viral, and anti-inflammatory activities of the above isolated products from M. leucantha.
Cytotoxicity test against NCI-H460 showed moderate activity in two chalcones (1, 10), between which 10 was twofold stronger than 1 (Table 3) .
On the other hand, dihydrochalcones (4, 6) were positive in a preliminary anti-HSV test according to the reported method 19) (Table 4 ). More precise examination of the anti-HSV activity indicated that 4 was active in both types of virus (HSV-1 and -2), whereas 6 was more effective in HSV-1 (Table 5) .
Finally, anti-inflammatory effects were examined by inhibition of cyclooxygenase (COX)-1 and -2 using selected chemical constituents (1, 2, 5, 7, 8, 10, 11). The data are shown in Table 6 . It was found that only the flavone 8 inhibited COX significantly and preferentially COX-2 more than COX-1.
Experimental
General Melting points were measured on a micro melting point hotstage apparatus (Yanagimoto) and are given uncorrected.
1 H-(400, 500 MHz) and 13 C-NMR (100, 125 MHz) were measured on JEOL JNM-ECP400 and JEOL JNM-GSX500A (TMS as an internal standard). Mass spectra were obtained by JEOL JMS-AM20 (EI-MS) and JEOL JMS-HX110 (FAB-MS) spectrometers. Absorption spectra were measured on JASCO FT/IR-300E and Shimadzu UV-160A. TLC was performed using Merck precoated plate (Kieselgel 60 F254). Silica gel FL100D (Fuji Silysia Chemical Ltd.) was used in column chromatography (CC).
Plant Material The stem bark of M. leucantha KURZ (Leguminosae) was collected from the World Biosphere Reserve, Sakaeraj Environmental Research Station, Nakorn-Rachasima Province, Thailand during April-May, 1999. Authentication was achieved by comparison with the herbarium specimen (BKF No. 18009) at the Royal Forest Department, Ministry of Agriculture and Cooperatives, Bangkok, Thailand. A voucher specimen has been deposited at the herbarium of the Faculty of Pharmaceutical Sciences, Chulalongkorn University, Bangkok, Thailand.
Extraction and Isolation of 1-11 The dried and pulverized stem bark (2.7 kg) was macerated twice with 95% EtOH (3, 2 l) for 3-d period and filtered. The combined filtrates were pooled and evaporated in vacuo until dry- 
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11
Inactive a) Antiviral activity was identified by reported method. 19) b) Insoluble material remains in DMSO. c) See Table 5. ness to yield a syrupy mass (132.6 g). The alcoholic extract (60.0 g) was chromatographed on silica gel and successively eluted with mixtures of hexane-CHCl 3 and then CHCl 3 -MeOH of sequentially increasing polarity. The 80% CHCl 3 fraction was further purified by repeated CC using hexane-EtOAc system resulting in the isolation of 1 (46.0 mg, 5.6ϫ10 Fraction 3: Pale yellow solid (2.7 mg, 13.7% as starting 10 recovery). In Vitro Cytotoxic Assay The cytotoxicity of the prepared constituents of Millettia leucantha against human lung cancer cell line, NCI-H460, was assessed by methyleneblue staining method. Briefly, 1.5ϫ10 3 cells in RPMI1640 medium supplemented with 10% fetal bovine serum and 1 mM sodium pyruvate were incubated in 96-well plates in the presence of serially diluted samples. After a 3-d culture, cells were stained with 0.05% methyleneblue dye for 30 min, and then thoroughly washed with distilled water. The stained dye was extracted with 3% HCl and OD660 was measured with microplate reader (Dynatech MR600) to determine cell growth inhibition.
Plaque Reduction Assay for Anti-viral Activity Plaque reduction assay was performed according to the reported method. 19) Briefly, HSV-1 (KOS) or HSV-2 (186) (30 plaque forming unit (PFU)/25 ml) was mixed with 25 ml of complete medium containing various concentrations of the test compound and incubated at 37°C for 1 h. After incubation, the mixtures were added into Vero cells (6ϫ10 5 cells/ml, 50 ml/well) in 96-well microtiter plates and incubated at 37°C for 2 h. The overlay medium containing various concentrations of the test compound (100 ml/well) was added to the Vero cells and incubated at 37°C in humidified CO 2 incubator for 2 d. The plaques were counted under an inverted microscope. The cells were stained with 1% crystal violet in 10% formalin for 1 h. The percent plaque inhibition was determined.
Materials and Methods for Anti-inflammatory Effects i) Cell Culture and Treatments: Mouse COX-1 and COX-2 null cell lines were provided by Dr. Leslie Ballou, University of Tennessee, Memphis, U.S.A. Cell culture components were purchased from Gibco BRL. All chemicals and NSAIDs were from Sigma Chemicals.
3 H-PGE 2 was from Amersham. Anti-PGE 2 antibody was purchased from Upstate Biotechnology. Samples were tested for COX inhibitory effects as reported previously. 20) ii 
, 1ϫ10
Ϫ8 , and 10ϫ10 Ϫ9 g/ml in 0.1% DMSO.
